TITLE OF THE INVENTION 
RADIO COMMUNICATION APPARATUS, RADIO COMMUNICATION 
SYSTEM AND STATIONARY STATION 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based upon and claims the 

benefit of priority from the prior Japanese Patent 
Application No. 2000-200239, filed June 30, 2000, the 
entire contents of which are incorporated herein by- 
reference . 

10 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a radio 
communication apparatus and a radio communication 
system, which can be also used in a short-range radio 
15 data communication system utilizing relatively week 

radio waves. 

2 . Description of the Related Art 

In mobile communication services using radio 
communication apparatuses, the cellular system is 

20 employed in order to enable as many people as possible 

to utilize radio frequencies that is a limited resource. 
In the case of the cellular system, its service area is 
divided into a large number of zones surrounding 
respective base stations. Each base station functions 

25 as a radio transmitting/receiving station for providing 

mobile communication services. Each station is 
connected by a wired line to an exchanger provided at a 
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terminal of a telephone network, and acts as a kind of 
radio connection apparatus for connecting a plurality 
of apparatuses. Since the number of channels assigned 
to base stations is determined in case of accessing a 
5 base station, each of base stations executes multi- 

access control for assigning an unoccupied channel to 
each radio communication apparatus when a plurality of 
users of radio communication apparatuses have requested 
a connection to the base station. Further, each of the 
10 aforementioned zones is called a "cell", which 

corresponds to one service area surrounding one base 
station . 

As one of cellular systems, there is the PHS 
(Personal Handy-phone System) that has a cell radius of 

15 approximately 100 m. In the PHS, a service is provided, 

which utilizes the fact that the cell radius is 
relatively small, to calculate where a PHS mobile radio 
communication apparatus (hereinafter referred to simply 
as a "PHS apparatus") . Thereby a base station 

20 transmits, to the PHS, position information relating to 

the position of the base station. There is another 
service which utilizes the position information. A 
base station informs a predetermined third person where 
a predetermined PHS apparatus is located at present. 

25 Moreover, a service is now being realized, which 

provides a user who owns a PHS apparatus with 
information on stores located in the neighborhood of 



the user, on the basis of the position information on 
the user. 

In the PHS, the base stations are located at 
relatively short intervals of approximately 100 - 500 m, 
compared to the case of mobile phones. Accordingly, 
the position of each PHS apparatus can be calculated 
from the positions of a plurality of base stations and 
from the electric field intensity of radio waves 
transmitted from each base station, which is calculated 
from serves as a receiving level. 

As a system for informing a user of position where 
the user is located, there is the GPS (Global 
Positioning System) . The GPS utilizes an artificial 
satellite to designate the latitude and the longitude, 
i.e. the location, of the user. 

The PHS can determine only the cell in which a 
user's apparatus is located. Accordingly, the user's 
location is determined only with an accuracy of a 
distance determined from the size of each cell of the 
PHS, substantially only with an accuracy of several 
hundred meters. 

Also in the GPS, it is known that a position error 
of approximately several hundred meters always exists. 
Further, the GPS does not operate in a building or a 
tunnel, etc. in which communication with the artificial 
satellite is impossible. 

In addition, in a mobile radio communication 
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system for mobile phones, since the base stations are 
located, unlike the PHS, at wider intervals of, for 
example, approximately 1 km, it is difficult to 
accurately calculate a location of a mobile phone based 
5 on information of the position of base stations and the 

electric field intensities. 

Recently, however, a system has been developed 
which enables transmission of radio data at a short 
range, using faint radio waves. This short-range radio 

10 data communication system is known as a short-range 

radio transmission technique capable of realizing data 
transmission between a mobile radio communication 
apparatus, a personal computer and other portable 
apparatuses. There is an interface called "Bluetooth" 

15 (hereinafter referred to simply as "BT"), which is used 

for enabling short-range radio data communication. The 
communicable range of apparatuses using the BT system 
is approximately 10 m. The apparatuses of this type 
can be connected to each other by a point-to-point 

20 connection corresponding to a connection of one point 

being connected to one point, or by a point-to- 
multipoint connection corresponding to a connection of 
one point being connected to a plurality of points. 
This BT system makes it possible to determine the 

25 position of a user having a radio apparatus. 

Furthermore, in the near future, mobile phones 
will be able to execute high-speed data communication, 



and to mount a high-resolution color LCD. In 
accordance with this, it is expected that services will 
be demanded which provide interactive information such 
as neighborhood shop information, position information 
on the mobile phone and neighborhood map information, 
etc., using information on the positions of the mobile 
phones . 

BRIEF SUMMARY OF THE INVENTION 
It is an object of the present invention to 
provide a radio communication apparatus, radio 
communication system and stationary station having the 
function of the short-range radio data communication 
system (such as the BT) using faint radio waves, and 
hence capable of calculating the location of the user 
of a mobile phone with high accuracy, utilizing a 
mobile radio communication system for mobile phones, 
and providing a service of informing the user of user' s 
location . 

It is another object of the present invention to 
provide a radio communication apparatus, radio 
communication system and stationary station capable of 
informing another apparatus as a destination, via a 
mobile radio communication system, of its position 
acquired using a short-range radio data communication 
system. 

It is yet another object of the present invention 
to provide a radio communication apparatus, radio 
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communication system and stationary station capable of 
informing another apparatus, serving as a destination, 
of the position of the radio communication apparatus 
and the time when the apparatus is located at the 
5 position. 

It is a further object of the present invention to 
provide a radio communication apparatus, radio 
communication system and stationary station capable of 
restricting the supply of information in accordance 
10 with a setting mode in the apparatus when it has 

received a request for position information. 

It is another object of the present invention to 
provide a radio communication apparatus, radio communi- 
cation system and stationary station capable of 
15 restricting the supply of information in a predeter- 

mined time slot in accordance with a setting mode in 
the apparatus. 

It is still a further object of the present 
invention to provide a radio communication apparatus, 
20 radio communication system and stationary station 

capable of restricting the supply of information for a 
predetermined telephone number in accordance with a 
setting mode in the apparatus. 

According to a first aspect of the invention, 
25 there is provided a radio communication apparatus for 

executing radio communication with a base station of a 
mobile radio communication system, and capable of 



executing short-range radio data communication with a 
stationary station, the apparatus comprising: 

communication means for executing short-range 
radio data communication with the stationary station; 
and 

position information acquisition means for 
acquiring position information from the stationary 
station, 

wherein the communication means acquires position 
information indicating a position of the radio 
communication apparatus by requesting the position 
information from the stationary station, using the 
position information acquisition means. 

According to a second aspect of the invention, 
there is provided a stationary station for executing 
short-range radio data communication with a radio 
communication apparatus that can perform radio 
communication with a base station of a mobile radio 
communication system, the station comprising: 

connection means for connecting the stationary 
station to the radio communication apparatus by radio; 

memory means for storing information related to a 
position of the stationary station; and 

transmission means for transmitting information 
stored in the memory means to the radio communication 
apparatus, over the radio connection by the connection 
means . 



According to a third aspect of the invention, 
there is provided a radio communication system for a 
radio communication apparatus that executes radio 
communication with a base station, and can execute 
short-range radio data communication with a stationary 
station, the system comprising: 

transmission means for acquiring position 
information on the radio communication apparatus from 
the stationary station, and transmitting the position 
information to the mobile radio communication system 
via the base station. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate presently embodiments of the invention, and 
together with the general description given above and 
the detailed description of the embodiments given below, 
serve to explain the principles of the invention. 

FIG. 1 is a schematic view illustrating a radio 
communication apparatus and a BT stationary station 
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according to a first embodiment of the invention; 

FIG. 2 is a block diagram illustrating an internal 
electrical structure employed in the radio communica- 
tion apparatus appearing in FIG. 1; 
5 FIG. 3 is a block diagram illustrating the 

internal electrical structure of the BT stationary 
station shown in FIG. 1; 

FIG. 4 is a flowchart useful in explaining the 
operation of the BT stationary station of FIG. 3 
10 executed to activate a communication unit in the radio 

communication apparatus so as to transmit information 
concerning the neighborhood of the BT stationary 
station to the radio communication apparatus ; 

FIG. 5 is a flowchart useful in explaining an 
15 operation of the radio communication apparatus shown 

in FIG. 1 executed to reguest the reception of 
neighborhood information; 

FIG. 6 is a schematic view illustrating a radio 
communication apparatus, a BT stationary station, a 
20 base station and a mobile radio communication system 

according to a second embodiment of the invention; 

FIG. 7 is a flowchart useful in explaining the 
operation of the radio communication apparatus of the 
second embodiment executed to acquire updated 
25 neighborhood information; 

FIG. 8 is a schematic view illustrating two radio 
communication apparatuses, a BT stationary station, two 



base stations and a mobile radio communication system 
according to a third embodiment of the invention; 

FIG. 9 is a flowchart useful in explaining the 
operation of the radio communication apparatus of the 
third embodiment executed to acquire position 
information on another radio communication apparatus as 
a destination when the former apparatus has made a call 
to the latter apparatus through the mobile radio 
communication system; 

FIG. 10 is a flowchart useful in explaining the 
operation of the radio communication apparatus shown in 
FIG. 7 executed to request position information; 

FIG. 11 is a schematic view illustrating three 
radio communication apparatuses, two BT stationary 
stations, three base stations and a mobile radio 
communication system according to a fourth embodiment 
of the invention; and 

FIG. 12 is a flowchart useful in explaining the 
operation of a radio communication apparatus according 
to a fifth embodiment executed to reject an information 
request issued by an unspecified radio communication 
apparatus . 

DETAILED DESCRIPTION OF THE INVENTION 
Radio communication apparatuses, radio communica- 
tion systems and stationary stations according to the 
embodiments of the present invention will be described 
with reference to the accompanying drawings. The radio 



communication apparatuses, radio communication systems 
and stationary stations of the embodiments employ the 
BT (Bluetooth) radio system as its short-range radio 
data communication system. 

FIGS. 1-5 show the communication apparatus and 
the radio communication system according to the first 
embodiment. FIG. 1 conceptually shows the radio 
communication apparatus employing the BT system and 
according to the first embodiment, and a BT stationary 
station 16. 

The radio communication apparatus shown in FIG. 1, 
i.e. a mobile phone 14, has a BT unit 15, which is 
communicable with the BT stationary station 16 and 
through which radio communication based on the BT 
system can be realized. 

When the radio communication apparatus 14 requires 
neighborhood information (address, map or shop 
information), it searches the BT stationary station 16 
as an information supply source. When the radio 
communication apparatus 14 has detected the BT 
stationary station 16 and shifted to a state in which 
it can be connected to the station 16, it executes 
processing for connecting itself to the BT stationary 
station 16. Specifically, the radio communication 
apparatus 14 executes establishment processing for 
establishing a communication link on the basis of a 
predetermined protocol. As a result, the radio 
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communication apparatus 14 is connected to the BT 
stationary station 16. After that, the BT stationary 
station 16 transfers neighborhood information to the 
radio communication apparatus 14, whereby the user of 
the apparatus 14 can receive neighborhood information 
in a visual and/or voice format. 

It is desirable that the BT stationary station 16 
should be provided in a place that can be easily 
recognized by the user, such as an old bulletin board 
for neighboring areas. 

FIG. 2 is a block diagram schematically 
illustrating the internal circuit structure of the 
radio communication apparatus shown in FIG. 1. 

The radio communication apparatus shown in FIG. 2 
comprises a BT unit section (12 and 13) for 
transmitting and receiving radio waves based on the BT 
system, and a mobile radio communication apparatus 
section (1 - 11) for transmitting and receiving radio 
waves based on the mobile radio communication system. 
In the conventional mobile radio communication system, 
a so-called mobile phone or PHS, etc. is used as the 
radio communication apparatus 14. In other words, in 
the radio communication apparatus of the embodiment of 
the present invention, the communication mode is 
switched between the conventional mobile radio 
communication system mode and BT communication system 
mode . 
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The apparatus used as a conventional mobile radio 
communication system includes a radio unit 1 for 
transmitting and receiving radio waves to and from a 
base station of a communication provider. The radio 
5 unit 1 is connected to an antenna through which radio 

waves are transmitted and received. 

When the antenna has received radio waves, as a 
signal, and then the radio unit 1 subjects the received 
signal to high-frequency amplifying conversion, then 

10 frequency conversion, and low-noise amplification. 

More specifically, the radio unit 1 receives a signal 
having its frequency designated by a main control unit 
2, and subjects the received signal to frequency 
conversion in which the signal is converted into a 

15 intermediate-frequency signal and a base-band signal. 

Thereafter, the radio unit 1 decodes the converted 
signal into a digital signal. 

The main control unit 2 executes control for 
establishing a communication channel based on a 

20 communications protocol. Upon establishing the 

communication channel, the main control unit 2 
generates an incoming call sound generating signal. A 
sounder (not shown) outputs the incoming call sound 
generating signal, thereby informing the user of an 

25 incoming call. The incoming call can be informed of by 

vibrating a vibrator (not shown) or causing an LED to 
emit light, as well as by emitting an incoming call 
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sound. 

A call control unit 3 receives signals from the 
radio unit 1 over the call channel. If, at this time, 
the user pushes a button, for example, for establishing 
a call, incorporated in an operation input unit 7, the 
call control unit 3 converts a demodulated signal into 
a speaker signal. This speaker signal is output to a 
speaker 4, where a speech sound corresponding to the 
speaker signal is output. 

When the apparatus executes signal transmission, a 
speech sound is input to a microphone 5 incorporated in 
the radio communication apparatus 14, and radio waves 
including sound information is transmitted through the 
antenna. Specifically, when the user has pushed a 
button on the operation input unit 7 to turn on the 
radio communication apparatus 14, an ON signal to turn 
on the radio communication apparatus 14 is generated. 
The ON signal is input to the main control unit 2, 
whereby the ON signal is input to a power supply (not 
shown) to thereby turn on the radio communication 
apparatus 14. If, at this time, the user operates the 
operation input unit 7 to input the phone number of a 
destination, a number signal corresponding to the phone 
number is generated. The number signal is input to the 
main control unit 2. After that, a radio control 
signal based on the number signal is created and output 
to the radio unit 1. The radio unit 1 encodes the 
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phone number. As a result, a radio signal including 
the encoded phone number are transmitted through the 
antenna. The radio signal is received by another radio 
communication apparatus as the destination. Thus, the 
radio communication apparatuses are connected. In this 
state, in the radio communication apparatus as the 
destination, a speech sound is input to the microphone 
5, where it is directed and converted into a sound 
signal as an electrical signal. The sound signal is 
input to the call control unit 3, where the input 
signal is modulated. The call control unit 3 supplies 
the main control unit 2 with a signal indicating that 
the sound signal has been input. The main control unit 
2 establishes a call channel based on a communication 
protocol. Over the call channel, the modulated signal 
is input to the radio unit 1 and transmitted to the 
nearest base station through the antenna. The radio 
communication apparatus 14 uses radio waves of a 
specific frequency bandwidth. 

When the apparatus transmits and receives a signal 
other than a sound signal, e.g. an image data signal, 
the same processing as above is executed until the main 
control unit 2 executes a communication control program. 
Thereafter, the main control unit 2 detects the 
received signal. If the detected signal is an image 
data signal, the main control unit 2 establishes an 
interface for image data. Upon establishing the 
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interface, the main control unit 2 outputs the image 
data signal to an image processing unit 10. The image 
processing unit 10 decodes the image data signal. The 
decoded image data signal is converted into an analog 
5 image signal. The converted image signal is output to 

a display unit 6, where image due to the converted 
signal is displayed. 

When the apparatus transmits image data, a camera 
11 picks up an image and converts it into an electrical 

10 image signal. An image input terminal may be provided 

for the radio communication apparatus 14, instead of 
incorporating the camera 11 in the apparatus 14. In 
this case, an image input device such as the camera 11 
or a video cassette recorder, etc. is connected to the 

15 input terminal, and an image signal is input to the 

image processing unit 10 via the input terminal. The 
image processing unit 10 encodes the image signal into 
image data, and outputs the encoded image data to the 
main control unit 2. Thereafter, the image data is 

20 modulated and transmitted via the antenna in the same 

manner as described above. 

The radio communication apparatus 14 also 
incorporates an external input unit 9 for inputting 
data from an external device. The external input unit 

25 9 enables transfer of data to and from an external 

device. For example, character data and/or image data 
can be exchanged between a personal computer and the 



radio communication apparatus 14 connected thereto by 
the external input unit 9. Further, the input terminal 
can be connected to a video device, thereby obtaining 
image data therefrom. The radio communication 
apparatus 14 also incorporates a memory 8 for storing 
phone numbers, incoming call records, image data and 
sound data, etc. 

In the BT radio unit 13 based on the BT system, 
radio waves based on the BT system (hereinafter 
referred to simply as "BT waves") are transmitted to 
and received from the BT stationary station 16 or 
another radio communication apparatus 14 compatible 
with the BT system, via an antenna compatible with the 
BT system. These radio waves have a specific frequency 
bandwidth based on the BT system. At the time when 
signal is received, BT waves are received as a BT-wave- 
modulated signal and output as a received signal to a 
BT control unit 12. The BT control unit 12 establishes 
a BT receiving channel based on the communication 
protocol. Upon establishing the BT receiving channel, 
a BT control signal based on the received BT waves is 
output to the main control unit 2. The main control 
unit 2, based on the BT control signal, supplies 
peripheral components with respective command signals 
corresponding to the components. 

When the apparatus receives data, for example, 
image data, from the BT stationary station 16, the BT 



radio unit 13 receives a modulated signal including the 
image data via the antenna. The BT radio unit 13 
demodulates the modulated signal into an image signal 
and outputs the demodulated image signal to the BT 
control unit 12. The BT control unit 12 supplies the 
image signal to the image processing unit 10 under the 
control of the main control unit 2, where the image 
signal is decoded and converted into an analog image 
signal for display, and an image corresponding to the 
image signal is displayed on the display unit 6. 
Various types of data can be also transmitted as BT 
waves to the BT stationary station 16 by pushing keys 
provided on the operation input unit 7. 

A more detailed and organized description of the 
function of each component will be given. 

The radio unit 1 shown in FIG. 2 has a function of 
transmitting and receiving radio waves of a predeter- 
mined bandwidth to and from a base station as a 
provider (not shown) . The main control unit 2 controls 
the communication protocol for the radio unit 1, and 
the user interface, etc. 

The call control unit 3 demodulates a signal to be 
received over the call channel that is established by 
controlling the communication protocol by the main 
control unit 2, and modulates a signal to be 
transmitted over the call channel. Thus, a call path 
to another radio communication apparatus as a 



- 19 - 

destination establishes. The speaker 4 converts a 
sound signal output through the call path established 
by the call control unit 3, into a speech sound, 
thereby emitting the reproduced speech sound to the 
5 outside of the apparatus. The microphone 5 catches a 

speech sound and converts it into an electrical sound 
signal. The sound signal is output to the call path 
established by the call control unit 3. Thus, the 
speaker 4 and the microphone 5 constitute a handset for 

10 realizing a call to another radio communication 

apparatus. The display unit 6 displays various types 
of information under the control of the image 
processing unit 10. The operation input unit 7 has 
numerical keys for inputting, for example, phone 

15 numbers, and function keys for operating various 

functions, etc. The memory 8 stores preset additional 
numbers, data on a telephone book, redial data and 
received data in the user's absence, etc. The external 
input unit 9 receives data from an external device. 

20 The image processing unit 10 controls the display unit 

6 under the control of the main control unit 2, thereby 
encoding/decoding data. In case of encoding data, a 
visual signal input by the camera 11 is digitized and 
encoded by a predetermined encoding method, thereby 

25 creating image signal data to be imaged and outputting 

it to the main control unit 2. On the other hand, in 
case of decoding data, encoded image data supplied from 
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the main control unit 2 is decoded, thereby creating an 
analog image signal into which the encoded image data 
is converted and displaying an image corresponding to 
the analog image signal on the display unit 6. The 
5 camera 11 converts an image into an electrical signal 

and outputs the electrical signal to the image 
processing unit 10. The power supply section (not 
shown) includes a battery such as a lithium ion battery, 
a charge circuit for charging the battery, and a 

10 voltage generating circuit. The voltage generating 

circuit consists of, for example, a DC/DC converter for 
generating a predetermined power voltage from the 
output voltage of the battery. Further, an illuminator 
(not shown) is provided at a portion, such as the 

15 operation input unit 7, to be operated by the user for 

illuminating the display unit 6 and the operation input 
unit 7 when operating the apparatus or executing 
communication. The illuminator is called, for example, 
a backlight. 

20 Th e portion of the apparatus, which transmits and 

receives BT waves, comprises the BT control unit 12 and 
the BT radio unit 13. The BT radio unit 13 has an 
antenna for transmitting and receiving BT waves. The 
BT radio unit 13 transmits and receives radio waves of 

25 a predetermined frequency bandwidth to and from another 

radio communication apparatus provided with a BT unit, 
or the BT stationary station 16. The BT control unit 
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12 controls, for example, communication protocol 
control executed by the BT radio unit 13. 

The BT stationary station 16 is connected by a 
wired line to an exchanger provided at a terminal of 
5 a telephone network, and acts as a kind of radio 

connection apparatus for connecting a plurality of 
apparatuses. Since the number of access line channels 
assigned to one BT stationary station 16 is determined, 
the BT stationary station 16 executes multi-access 

10 control for assigning an unoccupied channel to each BT 

radio unit 13 when a plurality of users of radio 
communication apparatuses have requested a connection. 
The main radio equipment of the BT stationary station 
16 includes a transmitter, a receiver and an antenna. 

15 FIG. 3 is a block diagram illustrating the 

internal electrical structure of the BT stationary 
station shown in FIG. 1. 

FIG. 4 is a flowchart useful in explaining the 
operation of the BT stationary station of FIG. 3 

2 0 executed to activate a communication unit in the radio 

communication apparatus so as to transmit information 
concerning the neighborhood of the BT stationary 
station to the radio communication apparatus. 

FIG. 3 shows the functions of the BT stationary 

25 station 16 shown in FIG. 1. As shown in FIG. 3, the BT 

stationary station 16 has a BT radio unit 31 for 
receiving BT waves from the BT unit 15 of the radio 
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communication apparatus 14. The BT radio unit 31 also 
has a function of transmitting BT waves. The BT radio 
unit 31 enables the BT stationary station 16 to 
transmit and receive signals to and from the radio 
5 communication apparatus 14 having the BT unit 15. The 

BT radio unit 31 is connected to an antenna compatible 
with the BT system, through which BT waves are 
transmitted and received. The BT radio unit 31 is also 
connected to a BT control unit 32 for establishing a BT 

10 transmitting or receiving channel. The BT control unit 

32 is connected to a main control unit 33. The main 
control unit 33 reads and writes data from and into a 
memory 34 on the basis of a signal from the BT control 
unit 32. The memory 34 is connected to the main 

15 control unit 33 and stores information concerning the 

neighborhood and the position, etc. of the BT 
stationary station 16. 

When the BT stationary station 16 receives BT 
waves, the BT radio unit 31 receives them as a BT wave 

20 modulated signal, and outputs the received signal to 

the BT control unit 32. The BT control unit 32 
establishes a BT receiving channel based on the 
communication protocol. Upon establishing the BT 
receiving channel, a BT control signal based on the 

25 received BT waves is output to the main control unit 33. 

The main control unit 33 reads and writes predetermined 
data from and into the memory 34 on the basis of the BT 
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control signal. 

When the BT stationary station 16 transmits a 
signal, data designated by the BT control signal from 
the BT unit 15 is read from the memory 34 and output to 
5 the main control unit 33. To establish a channel for 

transmitting data from the main control unit 33, the 
main control unit 33 outputs a command signal to the BT 
control unit 32, where a BT transmission channel based 
on the communication protocol is established. The data 

10 read from the memory 34 by the BT radio unit 31 is 

transmitted to the radio communication apparatus 14 
having the BT unit 15 that had transmitted the BT 
control signal. 

FIG. 4 illustrates the operation of the BT 

15 stationary station 16 shown in FIG. 3. In the BT 

stationary station 16, at first, the BT radio unit 31 
and the BT control unit 32 are activated as master 
units (step ST-Al) . Specifically, when the BT 
stationary station 16 has been turned on, the BT 

20 stationary station 16 acts as a master apparatus, and 

the radio communication apparatus 14 is connected as a 
slave apparatus to the BT stationary station 16. In 
this case, the number of radio communication 
apparatuses that can be connected to the BT stationary 

25 station 16 is set at 7 . It is a matter of course that 

the number of radio communication apparatuses that can 
be connected to the BT stationary station 16 is not 
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limited to 7 but can be set at any selected value. The 
number of radio communication apparatuses that can be 
connected to the BT stationary station 16 may be set at 
a predetermined value when manufacturing the BT 
5 stationary station 16. Alternatively, the main control 

unit 33 can be designed to be able to set the number of 
connectable radio communication apparatuses. 

It is determined whether or not there is a 
connection request from a radio communication apparatus 

10 14 to the BT stationary station 16 (step ST-A2) . If it 

is determined that there is no connection request, the 
determination is repeated at the step ST-A2 until any 
radio communication apparatus 14 has ordered a 
connection request. On the other hand, if it is 

15 determined that there is a connection request, the 

program proceeds to the next step ST-A3. 

At the step ST-A3, the number of radio 
communication apparatuses 14 connected to the BT 
stationary station 16 is confirmed, and it is 

2 0 determined whether or not another radio communication 

apparatus can be connected to the BT stationary station 
16. In the case of FIG. 4, it is determined whether or 
not the number of connectable radio communication 
apparatuses is less than 7. If the number is less than 

25 7, it is determined that another radio communication 

apparatus is connectable, and the program proceeds to 
the next step ST-A4 . If, on the other hand, the number 
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is not less than 7, the program returns to the step 
ST-A2 , where it is determined whether or not there is a 
connection request. 

At the step ST-A4, said another radio communica- 
5 tion apparatus is connected by radio to the BT 

stationary station 16. 

At the next step ST-A5, neighborhood information 
stored in the BT stationary station 16 is transmitted 
to the radio communication apparatus 14. At this time, 
10 position information concerning the position of the BT 

stationary station 16, for example, may be transmitted 
as well as the neighborhood information. These 
information items may be selected on the basis of a 
command from the radio communication apparatus 14 and 
15 transmitted from the BT stationary station 16 to the 

radio communication apparatus 14. 

AT step ST-A6 executed after all information items 
are transferred at the previous step, radio connection 
between the BT stationary station 16 and the radio 
20 communication apparatus 14 is disconnected. After 

disconnecting the radio connection, the program returns 
to the step ST-A2, where it is again determined whether 
or not there is a connection request. 

Referring to the flowchart of FIG. 5, a descrip- 
25 tion of the operation of the radio communication 

apparatus executed to request the reception of 
neighborhood information will be given. 
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When radio communication based on the BT system is 
started, the BT unit 15 is activated (step ST-Bl) . 
This operation is realized by pushing its operation 
button on the operation input unit 7. When the button 
has been pushed, the main control unit 2 receives a BT 
activating signal for activating the BT unit 15. Upon 
receiving the BT activating signal, the main control 
unit 2 supplies power to the BT unit 15 to activate it. 

Subsequently, when the user has pushed a 
neighborhood information request button on the 
operation input unit 7, a position information 
acquiring signal for acquiring position information 
concerning the neighborhood of the radio communication 
apparatus 14 is output to the main control unit 2 (step 
ST-B2) . Upon receiving the position information 
acquiring signal, the main control unit 2 supplies the 
BT unit 15 with a BT search signal for searching the BT 
stationary station 16 (step ST-B3) . The BT control 
unit 12 supplies the BT radio unit 13 with a 
neighborhood information request signal for acquiring 
neighborhood information. The BT radio unit 13 
converts the neighborhood information request signal 
into radio waves for acquiring neighborhood information, 
and transmits the radio waves to the BT stationary 
station via its antenna. When the neighborhood 
information request waves are transmitted from the 
radio communication apparatus 14, it is possible that 
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no BT stationary station 16 exists within a 
communicable radius of approximately 10 m around the 
radio communication apparatus 14. Furthermore, it is 
possible that the radio communication apparatus is not 
5 permitted to be connected to the BT stationary station 

16. In these connection failure cases, the display 
unit 6 displays, under the control of the image 
processing unit 10, a message indicative of the 
connection failure, such as "position information 

10 cannot be acquired", thereby terminating the processing 

(step ST-B4 ) . 

If, on the other hand, there is a connectable BT 
stationary station 16, processing for establishing a 
communication link is executed on the basis of a 

15 predetermined protocol. As a result, the radio 

communication apparatus 14 is connected to the BT 
stationary station 16 (step ST-B5) . After establishing 
the connection between the radio communication 
apparatus 14 and the BT stationary station 16, 

20 neighborhood information is transferred from the BT 

stationary station 16 to the radio communication 
apparatus 14 (step ST-B6) . The neighborhood informa- 
tion includes sound information such as guidance, image 
information such as a map, and character information 

25 such as an address and/or neighborhood shop information, 

etc. The transferred information is output from the 
speaker 4 via the call control unit 3, or displayed on 
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the display unit 6 via the image processing unit 10 
(step ST-B7) . 

After transferring neighborhood information, the 
communication link is broken off to thereby disconnect 
5 the BT stationary station 16 from the radio 

communication apparatus 14 (step ST-B8) . Although the 
BT stationary station 16 in the embodiment is a public 
one in a town, the invention is not limited to this. 
The BT stationary station 16 may be located at, for 

10 example, the gate of a private residence. In this case, 

a homepage can be offered for visitors at the residence, 
using short-range radio waves, for example Bluetooth 
system. If a neighborhood map is included in the 
homepage, anyone who needs directions for getting to 

15 the destination need not call a resident of the 

residence. Furthermore, if a BT unit-built-in personal 
computer is set as the BT stationary station 16, it is 
possible to access a homepage set thereon. It would be 
advisable to discriminate such private BT stationary 

20 stations 16 from public ones. In this case, private 

information can be isolated from public information. 
If private information can be thus provided in the same 
manner as public information, the number of information 
providers will increase, with the result that a variety 

25 of information can be provided for users through their 

radio communication apparatuses. 

Moreover, the BT stationary station 16 may be 
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installed in each floor of a building in order to guide 
visitors in the building. In this case, an attendant 
or a detailed map with an explanation of the building 
does not have to be provided on each floor. Since the 
5 BT system enables accurate detection of the position of 

the owner of the radio communication apparatus on a 
certain floor, it also enables accurate detection of 
the position of, for example, a rest room on the same 
floor. 

10 In addition, a service can be offered to guide the 

owner of the radio communication apparatus 14 to the 
owner's intended destination using image data on the 
display unit of the apparatus 14 or voice guidance. 
This BT system service may be combined with a position 

15 information service via the mobile phone system. In 

this case, position information can be acquired even 
when one of the systems is unusable. Further, where 
the systems offer different services, the user of the 
apparatus 14 can use many more services. 

20 Furthermore, information concerning new books in a 

library may be distributed from the BT stationary 
station 16. Also, the BT stationary station 16 may be 
set such that the user can search the books in the 
library for the book the user want to read. 

25 It is highly possible that no charge is required 

for a call between the BT stationary station 16 and the 
radio communication apparatus 14. Since thus, the user 
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can access the BT stationary station 16 with no charge, 
the BT stationary station 16 is expected to be very 
frequently used if services as mentioned above are 
offered therefrom. 
5 Referring now to FIG. 6, a radio communication 

apparatus and a radio communication system according to 
a second embodiment of the invention will be described. 
FIG. 6 schematically illustrates a radio communication 
apparatus, a BT stationary station, a base station and 

10 a mobile radio communication system according to a 

second embodiment of the invention. 

The second embodiment is an application of the 
first embodiment. Specifically, in the system shown in 
FIG. 6, the user can acquire updated neighborhood shop 

15 information or traffic information through a mobile 

radio communication system 19. 

The radio communication apparatus 14 acquires 
information concerning its position from the BT 
stationary station 16, and sends the position 

20 information to the mobile radio communication system 19. 

The mobile radio communication system 19 supplies the 
radio communication apparatus 14 with neighborhood 
information such as shop information and/or traffic 
information, etc. based on the acquired position 

25 information. The neighborhood information can be 

selected by operating the operation input unit 7 of the 
radio communication apparatus 14. Alternatively, 



31 - 



target neighborhood information may be pre-registered 
in the memory 8. Such registration reduces the number 
of required operations of buttons on the operation 
input unit 7, which makes the operation of the 
5 operation input unit 7 easier. 

In the first embodiment, neighborhood information 
acquired from BT stationary stations 16 is stored each 
of BT stationary stations. Accordingly, it may be 
difficult to manage, as updated information, 

10 information such as shop information or traffic 

information that can be updated from now on. On 
the other hand, in the second embodiment, since the 
mobile radio communication system 19 supplies such 
neighborhood information, the user always can have 

15 updated neighborhood information. 

Referring to the flowchart of FIG. 7, a descrip- 
tion of the operation of the radio communication 
apparatus executed to acquire updated neighborhood 
information will be given. The processing executed at 

20 step ST-C1 (for activating the BT unit 15) to step 

ST-C6 (for transferring position information from the 
BT stationary station 16 to the radio communication 
apparatus 14) is similar to that executed at steps 
ST-B1 to ST-B6 in the first embodiment, and therefore 

25 is not described here. 

After position information is transferred from the 
BT stationary station 16 to the radio communication 
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apparatus 14, the radio communication apparatus 14 
stores the position information, whereby the apparatus 
14 is disconnected from the BT stationary station 16 
(step ST-C7). The radio communication apparatus 14 
5 attempts to access a base station 18 (step ST-C8 ) . If 

it has failed to access the base station 18, only the 
acquired position information is sent to the user, 
thereby terminating the processing (step ST-C12). 

On the other hand, if the radio communication 

10 apparatus 14 can be connected to the base station 18, 

the apparatus is connected (step ST-C9) . Updated 
information concerning neighborhood stores and/or 
traffic, etc. corresponding to the position information 
which is read from a database installed in the mobile 

15 radio communication system 19, is transferred from the 

base station 18 to the radio communication apparatus 14 
(step ST-C10) . The neighborhood information includes 
sound information such as guidance, image information 
such as a map, and character information such as an 

20 address and/or neighborhood shop information, etc. The 

received information is output from the speaker 4 via 
the call control unit 3, or displayed on the display 
unit 6 via the image processing unit 10 (step ST-C11) . 
Although in the second embodiment, updated 

25 information is acquired from a base station, the method 

of acquiring updated information is not limited to this 
For example, the BT stationary station may be connected 
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by a wired line, to an information center that stores 
updated information. In this case, updated information 
is sent via the wired line. In other words, it is not 
necessary to connect the radio communication apparatus 
5 to the base station. 

Referring then to FIGS. 8 and 9, a third 
embodiment of the present invention will be described. 
FIG. 8 schematically shows two radio communication 
apparatuses, a BT stationary station, two base stations 

10 and a mobile radio communication system employed in the 

third embodiment of the invention. 

In the third embodiment, position information on a 
radio communication apparatus as a destination can be 
acquired by making a phone call to the apparatus via a 

15 mobile radio communication system 19. When the 

apparatus acquires the position information, the BT 
unit of a radio communication apparatus 17, position 
information of which is to be acquired, is activated 
thereby to set a position information sending mode for 

20 allowing the supply of position information on the 

radio communication apparatus 17 to an external BT 
stationary station, base station or radio communication 
apparatus. In other words, the position information 
sending mode indicates a mode in which the position 

25 information on the radio communication apparatus 17 is 

allowed to be sent to an external BT stationary station, 
base station or radio communication apparatus. The 
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radio communication apparatus 14 periodically acquires 
position information from the BT stationary station 16, 
thereby sending the acquired position information to 
the base station 18 of the mobile radio communication 
5 system 19. When the radio communication apparatus 17 

has made a phone call in a position information 
acquiring mode to the radio communication apparatus 14, 
the position information acquired by the radio 
communication apparatus 14 is transferred to the radio 
10 communication apparatus 17 via the mobile radio 

communication system 19. 

Referring to the flowcharts of FIGS. 9 and 10, a 
description of the operation will be given, which is 
the radio communication apparatus executed to acquire 
15 position information on a radio communication apparatus 

as a destination by making a phone call thereto via the 
mobile radio communication system 19. 

FIG. 9 is a flowchart for illustrating the 
processing of the radio communication apparatus 14 as a 
20 position information requesting source. In this 

processing, at first, the user of the radio communi- 
cation apparatus 14 sets a position information 
requesting mode in the apparatus 14. When the position 
information requesting mode has been set, radio 
25 communication based on the BT system is executed. 

Specifically, the main control unit 2 receives a BT 
activating signal, and supplies power to the BT unit 15 
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to activate it. Thus, the BT unit 15 is activated 
(step ST-D1) . 

Subsequently, the main control unit 2 supplies 
the BT unit 15 with a BT search signal for searching 
5 the BT stationary station 16 (step ST-D2) . If no BT 

stationary station 16 exists within a BT communicable 
radius of 10 m, or if the BT stationary station 16 does 
not allow connection of the radio communication 
apparatus 14 thereto (step ST-D3) , the processing is 

10 terminated. If, on the other hand, there is a 

connectable BT stationary station 16, processing for 
establishing a communication link is executed on the 
basis of a predetermined protocol. As a result, the 
radio communication apparatus 14 is connected to the BT 

15 stationary station 16 (step ST-D4) . After establishing 

the connection between the radio communication 
apparatus 14 and the BT stationary station 16, position 
information on the radio communication apparatus 14 is 
transferred from the BT stationary station 16 to the 

20 radio communication apparatus 14 (step ST-D5) . The 

acquired position information is sent to the base 
station 18 of the mobile radio communication system 19 
(step ST-D6) . After the transfer of the position 
information is finished, the communication link is 

25 broken off to disconnect the radio communication 

apparatus 14 from the BT stationary station 16 (step 
ST-D7) . 
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The above-described processing is executed 
periodically, whereby the position information on the 
radio communication apparatus 14 is sent to the base 
station 18 of the mobile radio communication system 19. 
5 This processing is continued until the user cancels the 

position information requesting mode. 

FIG. 10 illustrates the flow of processing 
executed by the radio communication apparatus 17 that 
requests position information. At first, the mode of 

10 the radio communication apparatus 17 is set at a 

position information request mode (step ST-E1) . 
Subsequently, like a usual call, the radio 
communication apparatus 17 transmits a signal to 
another apparatus 14 as a destination, in other words, 

15 position information of which the user of the apparatus 

17 wants to know (step ST-E2) . A base station 20 
confirms that the signal has been transmitted in the 
position information request mode, and detects whether 
or not the base station 18 registers the position 

20 information of the radio communication apparatus 14 as 

the destination (step ST-E3) . If the base station 18 
does not register the position information of the 
apparatus 14, a message indicating a failure of search, 
such as "position information cannot be acquired", is 

25 displayed on the display unit 6 of the apparatus 17 via 

the image processing unit 10, thereby terminating the 
processing. 
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On the other hand, if the base station registers 
the position information, the apparatus 17 transmits 
the information to the base station 20 via the mobile 
radio communication system 19. The base station 20 
5 converts the transmitted position information into a 

data format suitable for the radio communication 
apparatus 17. After that, the base station 20 
transfers the position information to the radio 
communication apparatus 17 (step ST-E4). The position 

10 information includes sound information such as guidance, 

image information such as a map, and character 
information such as an address and/or neighborhood shop 
information, etc. The transferred information is 
output from the speaker 4 via the call control unit 3, 

15 or displayed on the display unit 6 via the image 

processing unit 10 (step ST-E5) . After transferring 
the position information, the communication link is 
broken off to thereby disconnect the base station 20 
from the radio communication apparatus 17 (step ST-E6) . 

20 Although the above-described processing is 

considered basic one, it is preferable that the base 
station 18 adds time information to the lastly-received 
position information, thereby transmitting resultant 
information to the radio communication apparatus 17. 

25 This is because it is possible that the radio communi- 

cation apparatus 14 will move to a place outside the 
communication range of the BT stationary station 16. 
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Referring to FIG. 11, a fourth embodiment of the 
present invention will be described. 

FIG. 11 is a schematic view illustrating three 
radio communication apparatuses, two BT stationary 
5 stations, three base stations and a mobile radio 

communication system according to the fourth embodiment 
of the invention. This embodiment is an application of 
the third embodiment, and enables acquisition of 
position information of a plurality of radio communica- 

10 tion apparatuses as destinations. The position 

information of the plurality of radio communication 
apparatuses is acquired in the following manner. First, 
the radio communication apparatus 14 is connected via 
the mobile radio communication system to the base 

15 station 18 belonging to a cell in which the apparatus 

14 is located. After the connection, personal 
identification numbers (telephone numbers, or e-mail 
addresses, etc.) assigned to radio communication 
apparatuses (17, 22) as destinations, position 

20 information of which the user of the radio communica- 

tion apparatus 14 wants to know, are transferred to a 
center (not shown) via the base station 18. The center 
stores position information of radio communication 
apparatuses (14, 17 and 22 in FIG. 11) connected to 

25 base stations (18, 20 and 21 in FIG. 11) communicable 

with the center. However, if the user of a radio 
communication apparatus rejects the registration of its 
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position information, the position information is not 
registered. If certain position information is not 
registered in the center, it may be recorded whether or 
not the user of the apparatus with the position 
5 information refuses to inform another person of the 

position information. 

The base station 18 checks whether the position 
information of the apparatuses (17, 22) as destinations 
the position information of which is requested, are 

10 registered in the center. If it is registered, the 

base station 18 acquires the position information of 
the radio communication apparatuses 17 and 22, converts 
it into sound information such as guidance, image 
information such as a map, or character information 

15 such as an address and/or neighborhood shop information 

etc., and transmits the converted information to the 
radio communication apparatus 14. 

Referring then to FIGS. 8 and 12, a fifth 
embodiment of the present invention will be described. 

20 FIG. 12 is a flowchart useful in explaining the 

operation of a radio communication apparatus according 
to the fifth embodiment executed to reject an 
information request issued by an unspecified radio 
communication apparatus . 

25 This embodiment is an application of the third 

embodiment. In the third embodiment, the position 
information of the radio communication apparatus 14 
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acquired from the BT stationary station 16 is 
transmitted to the base station 18 of the mobile radio 
communication system 19. On the other hand, in the 
fifth embodiment, the position information of the radio 
communication apparatus 14 is not transmitted to the 
base station 18 until the base station 18 receives a 
request for sending the position information of the 
apparatus 14 from the radio communication apparatus 17 
as a destination. If it receives the request from the 
radio communication apparatus 17, the radio communica- 
tion apparatus 14 determines whether or not its 
position information may be transmitted to the radio 
communication apparatus 17, and informs the base 
station 18 of the determination result. As a result, 
the radio communication apparatus 14 can limit the 
supply of the position information on the basis of an 
address stored in the apparatus 14 or any other 
limitation-setting mode assumed therein (for example, 
on the basis of a request transmission area) . 
Accordingly, the radio communication apparatus 14 can 
reject a request for position information issued by, 
for example, an unspecified radio communication 
apparatus . 

The operation of the radio communication apparatus 
of this embodiment will be described with reference to 
the flowchart of FIG. 12. The processing executed at 
step ST-F1 (for activating the BT unit 15) to step 
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ST-F5 (for transferring position information from the 
BT stationary station 16 to the radio communication 
apparatus 14) is similar to that executed at steps 
ST-C1 to ST-C5 of the third embodiment shown in FIG. 7, 
5 and therefore is not described. 

After position information is transferred to the 
radio communication apparatus 14, the radio 
communication apparatus 14 stores the position 
information, whereby the apparatus 14 is disconnected 

10 from the BT stationary station 16 (step ST-F6 ) . If 

there is no request for position information from the 
radio communication apparatus 17 as a destination, the 
processing is terminated (step ST-F7 ) . If there is a 
request for position information from the apparatus 17, 

15 the radio communication apparatus 14 determines whether 

or not the radio communication apparatus 17 as a 
request source is a destination to which the position 
information is not allowed to be transmitted (step 
ST-F8). This determination is executed on different 

20 bases. For example, the supply of information is 

limited on the basis of phone numbers stored in the 
telephone book in the memory, on the basis of a time 
period set in the radio communication apparatus 14, or 
on the basis of an area in which the radio communi- 

25 cation apparatus 17 as the request source is located. 

If a radio communication apparatus 17, to which 
information is allowed to be transmitted, has made a 
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request for information, the radio communication 
apparatus 14 informs the base station 18 that 
information is allowed to be transmitted to the 
apparatus 17. As a result, the base station 18 sends 
5 the position information to the radio communication 

apparatus 17 as the destination via the base station 20 
belonging to a cell in which the apparatus 17 is 
located (step ST-F9) . 

The present invention is not limited to the above- 

10 described embodiments. For example, although in the 

fifth embodiment, position information is acquired by- 
radio communication based on the BT system, it may be 
acquired by radio communication based on another system. 
In the radio communication apparatus and system of 

15 the present invention, when executing short-range radio 

data communication, the position of the radio communi- 
cation apparatus can be determined, and information 
concerning the neighborhood of the radio communication 
apparatus can be acquired on the basis of the 

20 determined position. Furthermore, the position 

information of a particular radio communication 
apparatus can be acquired. Also, time information can 
be acquired as well as the position information, which 
means that the time information can be detected when, 

25 for example, position information concerning another 

radio communication apparatus as a destination was 
issued. Since the radio communication apparatus can 
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limit the supply of position information, the user of 
the apparatus can limit the supply of the position 
information voluntarily. In addition, the user can 
limit the supply of the position information on the 
5 basis of a period in time set by the user, or on the 

basis of address data stored in the radio communication 
apparatus. The above-mentioned information can be 
electronically rewritten. This means that information 
can be rewritten easily and updated information can be 

10 provided at low cost. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 

15 shown and described herein. Accordingly, various 

modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



